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Kubeflow Pipelines

Containerized implementations of ML Tasks

=  Pre-built components: Just provide params or code snippets
(e.g. training code)

=  Create your own components from code or libraries
= Use any runtime, framework, data types
= Attach k8s objects - volumes, secrets

Specification of the sequence of steps
» Specified via Python DSL
* Inferred from data dependencies on input/output

Input Parameters
= A“Run” = Pipeline invoked w/ specific parameters
= Can be cloned with different parameters

Schedules
= |nvoke a single run or create a recurring scheduled pipeline

Getting Started

Pipelines

#  Experiments

«® Artifacts

P Executions

B Archive

Documentation &

O Github Repo &

& AlHubSamples @

{f.‘ Kubeflow

G Plpeiines

Pipelines

& [Demo] TFX - Taxi Tip Prediction Model Trainer ([Demo] TFX

Graph YAML

evaluator

Pipelines

[] Pipeline name
[] (sample] Basic - Condition

[] Isample] Basic - Exit Handler

[ | isample] Basic - Parallel Join
[] Isample] Basic - Sequential

[] Isample] ML - TFX - Taxi Tip

/\l\

[ Isample] Basic - Immediate ...

[]  Isample] ML - XGBoost - Trai...

csvexamplegen

statisticsgen

N

schemagen
examplevalidator transform
trainer

modelvalidator

L

pusher

+ Upload pipeline

Description

A pipeline shows how 10 use dsl.Condition. For source code, refer to https:/github.com/ku
A pipeline that downloads a message and print it out. Exit Handler will run at the end. For s

A pipeline with parameter values hard coded. For source code, refer to https:/github.com/...

A pipeline that downloads two messages in parallel and print the concatenated result. For

A pipeline with two sequential steps. For source code, refer to https://github.com/kubeflo.

Example pipeline that does classification with model analysis based on a public tax cab Bi...

A trainer that does end-te-end distributed training for XGBoost models. For source code, re..

Uploaded on ¥

<

Kubeflow

Refresh

02/01/2019,11:24:37
02/01/2019,11:24:36
02/01/2019, 11:24:34
02/01/2019,11:24:33
02/01/2019, 11:24:32
02/01/2019,11:24:30
02/01/2019, 11:24:29
Rows per page: 1

+ Create experiment Delete



@dsl.pipeline(name="'Taxi Cab Classification Pipeline Example’)

def taxi c
projec
Train
Evalua

Target
Learni

Define Pipeline with Python SDK

ab_classification( output dir,

t, °|
_data = 'gs://bucket/train.csv’,

tion_data = 'gs://bucket/eval.csv',

= 'tips',

ng _rate = 0.1, hidden_layer_size = '100,50’, steps=3000):

tfdv = TfdvOp(train_data, evaluation_data, project, output_dir)

preprocess = PreprocessOp(train_data, evaluation data, tfdv.output[“schema”], project, output dir)

training = DnnTrainerOp(preprocess.output, tfdv.schema, learning_rate, hidden_layer_size, steps,

target, output_dir)
tfma = TfmaOp(training.output, evaluation_data, tfdv.schema, project, output_dir)
deploy TfServingDeployerOp(training.output)

Compile and Submit Pipeline Run

dsl.compile(taxi_cab_classification, 'tfx.tar.gz') run = client.run_pipeline(
"tfx run', 'tfx.tar.gz', params={'output': ‘gs://dpa22’, 'project': ‘my-project-33’})

MA 4



Pipelines

iy

« Experiments

ot Artifacts

P Executions

Archive

B Documentation

() GithubRepo &

& Al Hub Samples ©

Cluster name: cluster-4
Build commit: 743746b

Report an Issue

Graph Run output Config

/

examplevalidator ]

resolvernode-lates... @

csvexampleger

statisticsgen

-

=

evaluator

schemagen
/
train
@

L

pusher

() Runtime execution graph. Only steps that are currently running or have a

/ l Artifacts Input/Output

isualize the state of various components

jiyong-61471-694069310

Feature - Reverse

order

Feature search (...

Volumes Manifest
Static HTML
Sort by

Features: int(8) float(7) string(2)

unknown(1)

Numeric Features (15)

count  missing

dropoff_census_tract
3,618 28.93%

dropoff_community_area
4,905 3.65%

dropoff_latitude
4915 3.46%

dropoff_longitude
4915 3.46%

mean

17.0B

21.2

41.9

-87.65

std dev

333k

17.85

0.04

0.06

/ 3

A 4

Kubeflow



Pipelines versioning

Pipelines

Filter pipalines

Version name Uploaded on ¥

TFX - Taxi Tip Prediction Model Trainer_version_at_2020-03-03T15:44:30.1972 3/3/2020, 7:55:03 AM

[Demo] TFX - Taxi Tip Prediction Model Trainer 2/20/2020, 3:28:10 PM

D L [Demo] XGBoost - Training with Confu.. source code GCP Permission requirements. A trainer that does end-to-end distributed training for XGBoost models.

Pipelines lets you group and manage multiple versions of a pipeline.

E] Pipeline name Description

D » [Tutorial] DSL - Control structures source code Shows how to use conditional execution and exit handlers. This pipeline will randomly fail to demonstra...
|:| » [Tutorial] Data passing in python com..  source code Shows how to pass data between python components.

D emo] TFX - Taxi Tip Prediction Mod..  source code GCP Permiss equirements. Example pipeline that does classification with model analysis based on ...

/ N
e
Kubeflow

+ Upload pipeline Refresh

Uploaded on ¥
2/20/2020,3:28:12 PM

2/20/2020, 3:28:11 PM

2/20/2020, 3:28:10 PM

Rows perpage: 10 «

2/20/2020, 3:28:09 PM

Rows perpage: 10

VAN S,



Artifacts

Executions

Archive

Documenta

Al Hub Samples

Pipeline/Workspace o

taxi_pipeline_with_parameters

Artitact Tracking

Name [[>] Type URI Created at

1 ExternalArtifact gs://ml-pipeline-playground/tfx_t..

examples 2 Examples gs.//aju-pipelines/tfx_taxi_simpl.. 2/20/2020, 5:1..
statistics 3 ExampleStatistics gs://aju-pipelines/tfx_taxi_simpl..  2/20/2020, 5:1..
schema 4 Schema gs://aju-pipelines/tfx _taxi_simpl..  2/20/2020, 5:1..
anomalies 5 ExampleAnomalies gs:/laju-pipelines/tfx taxi simpl..  2/20/2020,51..
transform_graph & TransformGraph gs://aju-pipelines/tfx_taxi_simpl.. /20/2020, 5:1...
transformed_e... F Examples gs://aju-pipelines/tfx_taxi_simpl 2/20/2020, 5:1...
model 8 Maodel gs://aju-pipelines/tfx_taxi simpl.. 2/20/2020, 5:2..
evaluation 9 ModelEvaluation gs://aju-pipelines/tfx_taxi_simpl..  2/20/2020, 5:2..
blessing 10 ModelBlessing gs://aju-pipelines/tfx_taxi_simpl.. 2/20/2020, 5:2..
pushed_madel 1 PushedModel gs://aju-pipelines/tfx taxi simpl.. 2/20/2020, 5:2..
evaluation 12 ModelEvaluation gs://aju-pipelines/tfx_taxi_simpl..  2/20/2020, 5:4..

Artifacts

<& model

Overview Lineage Explorer
Type: Model
URI

gs:/laju-pipelines/tfx_taxi_simple/85265540-6a06-4969-a49e-165741878be/Trainerimodel/7

Properties

Custom Properties

name pipeline_name producer_component state
model taxi_pipeline_with_parameters Trainer published

> |

Kubeflow

Artifacts for a run of
the “TFX Taxi Trip”
example pipeline. For
each artifact, you can
view details and get
the artifact URL—in
this case, for the
model.




B Getting Started

3 Pipelines

7 Experiments
w p

«®  Artifacts

P Executions

B Archive

B Documentation

() GithubRepo &

& Al Hub Samples &

Lineage Tracking

Artifacts
& schema
Overview Lineage Explorer

taxi_pipeline_with_parameters 1 schema

Input Artifact

EXAMPLESTATISTICS

statistics s

taxi_pipeline with pat

SchemaGen

A 4

Kubeflow

For a given run, the Pipelines Lineage Explorer lets you view the history
and versions of your models, data, and more.

Target

SCHEMA

Transform

schema I

taxi_pipeline with pa

ExampleValidator

Trainer

O Reset

Output Artifact

EXAMPLES

!ransfurmed_examﬁ

]
taxi_pipeline with_pai
EXAMPLEANOMALIES
anomalies
] [ ]
taxi pipeline with par
TRANSFORMGRAPH
transform_graph
a P
taxi_pipeline with pai
MODEL
model
] [ ]

0
g
A



Kubeflow Pipeline Architecture

N B N | i |

Notebooks
(AR ] (comonrimes ) |
e ™
TFX SDK Pipelines and
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Kubeflow Pipeline Architecture A

Kubeflow
Pipeline Web Server
- Pipeline Pipeline Artifact Run Data
Job Job Provenance & Datails & Artifact
Creation History Metadata Ul Debugging Visuakzation
e o I\
CLI, Pythen SDK
(Notebook)
L
Orchestration Machine Leaming Antifact Storage
System Metadata Service
Pipaline
Service e

Create

= S
Data Artifact
e00 sy Storage Service for
= Kubemetes Watch Pipeline Machine pipeliine packages.
. AP| Server - Persistence Leam|
q eaming metrics, views, elc
keyivalus

Agent Metadata [Minio Server,)

m/ DB
/

\ r
Core Kubemnetes Kubeflow/Pipeline Orchestration Controllers
Controllors
Argo Workflow Scheduled Data Driven
Task Driven Workflow Workflow
f Cor Controfler
Controller Conkoler
Distributed HP Tuning Serving
Job Cantrolier Controller
Controlier
Kubernetes Node (Virtual Machine) Kubemetes Node (Virtual Machine)
POD POD POD POD Store
Container Container Container Container




Goals

validation/model deployment/monitoring/updating models

instead of Argo

= % wubeflow (B Selectnamespace ~

Experiment

> GCR-AutoA

-Experiment-1

€ @ Run of Train the model and monitor with OpenScale (a28a6)

« Experiments

Graph Run output

Config

create-secret-wit...

download-data-a... @

L,

data-refinery 9
dart-toolkit ]

ased-data-split (]

S

upload-data-asse...

e

(] upload-data-asse... @

e =

auto-ai-op @

@

e

bl

Clone run Archive

train-the-model-and-monitor-with-openscale-pjpgr-2081484978

Artifacts Input/Output Volumes

5 Requirement already

already satisfied
already
already
already
already
already
already
already
already
already

Requirement already satisf

- drif

cyc
PyWavelets>

- .

enablement finished.

running mrm. .

[{'entity': {'data_mart_id

RN monitor instance: 4bas

Triggering MRM computation with https:/

40:31 upload_in_progress

running upload and evaluate for validation_test.
10:40:56 upload_in_progress
10:4 e

10:4:
running upload and evaluate for validation_test.
10:42:01 upload_in_progress
10:42:14 upload_in_progress

10:
running upload and evaluate for validation_test,
10:43:17 upload_in_progress

25 upload_in_progress

running upload and evaluate for validation_test,
10:44:43 upload_in_progress
44:55 upload_in_progress

Manifest

Logs
IBM Cloud Pak for Data
My projects / ThinkDemo / GCR AUtoAT Experiment

Experiment summary Pipeline comparison

Relationshipmap ©
Pr

on column: Risk

Pipeline leaderboard

Rank T

Name.

> * 1 Pipeline 4
> 2 Pipeline 3
> 3 Pipeline 2
> 4 Pipeline 1

satisfied: numpy in /opt/app-ront/1ih/nuthani f/site-nackages (from lime==A.1.1.33) (1

Qo
o
o
[ ]
o ®
(@]
O L ]

O

Algorithm

| Gradient Boosting Classifier
' Gradient Boosting Classifier
| Gradient Boosting Classifier

| Gradient Boosting Classifier

CEATURE TRANSFORNE,

.OOOO

(8]
[ ]
(@]
PIPELINES @
\ O
@) Y
® 2 =
-
<or ALEORIT 0o

o o © -
~

® o
german _credit_dat.. O
\

Acturacy (Optimized) Enhancements
0.807 HPO-1  FE
0.804 HPO-1  FE
0.804 HPO-1

0.802 None

HPO-2

Rank by:

Demonstrate that Watson can be used for end-end Al lifecycledata prep/model training/model risk

Accuracy (Optimized)

AN
Kubeflow

Demonstrate that the full lifecycle can be operated programmatically, and have Tekton as a backend

@
Score: | Cross validation

Progress map

Holdout

Swap view 2

Experiment completed @
& PIPELINES GENERATED

8 pipelines generated from algarithms. See
pipeline leaderboard below for more detail.

Time elapsed: 15 minutes

view fu

Build time

00:01:48

00:04:19

00:00:38

00:00:07




Graph Source

o

——

upload-data-asset-t...

create-secret-with-...

¢

download-data-asse...

=

data-refinery

D

dart-toolkit

l

biased-data-split

I\>‘”‘w &

upload-data-asset-t...

e, —— SN

auto-ai-op

Show summary (i) Static pipaline graph

P

deploy-model-to-sp...

S 2 +

mrm-check-in-open...

Run details

Train the model and monitor with OpenScale Choose

Train the model and monitor with OpenScale Choose
Run name *

Run of Train the model and monitor with OpenScale (a28aé)

Description (optional)

This run will be associated with the following experiment

Exparirmant

GCR-AutoAl-Experiment-1 Choose

Run Type

@ One-off O Recurring

Run parameters

Specify parameters required by the pipeline

github_taken

6fdB6cff0394892e772cd84d43a%e2d7546b1576

al_config_url
https:/fraw.github.ibm.com/Al-Lifecycle-Poland/kubeflow-pipelines-credentials/mastericonfig_cpd
catalog_name

DataCatalog

assat_jd

2737bafc-3f78-4e2d-850a-271352b3d6b8

pre_production_space_uld

ldd2aaec-781a-4712-a7ff-ae1862ci7aB4



O The Tekton Pipelines project
provides Kubernetes-style
resources for declaring Cl/CD-
style pipelines.

O Tekton introduces several new
CRDs including Task, Pipeline,
TaskRun, and PipelineRun.

O A PipelineRun represents a
single running instance of a
Pipeline and is responsible for
creating a Pod for each of its
Tasks and as many containers

within each Pod as it has Steps.

Container

PO

Tekton

TEKTON

Container

POD

Container

@

Kubeflow

A PipelineResource defines
an object that is an input
(such as a git repository) or an
output (such as a docker
image) of the pipeline.

A PipelineRun defines an
execution of a pipeline. It
references the Pipeline to run
and the PipelineResources to
use as inputs and outputs.

A Pipeline defines the set
of Tasks that compose a
pipeline.

A Task defines a set of build
Steps such as compiling code,
running tests, and building
and deploying images.

02 <
N



KFP SDK

COMPILE

KFP — Tekton Phase One

KFP APl Server

Argo Tekton
Pipeline Pipeline

Yaml Yaml

A 4

Relational
DB

Object Store

=

POD

POD

POD

Pluggable Components

e

S

oPENSHIFT kubernetes

TASK

STEP STEP
| |

l POD l

TASK

STEP STEP

N

o
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A' \ Watson Open Kubeflow e
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KFP SDK

COMPILE

KFP — Tekton Phase Two

Argo
Pipeline
Yaml

e

Tekton

Pipeline
Yaml

Pluggable Components

A 4

\ 4

KFP APl Server

KN

POD

POD

POD

Relational
DB

Object Store

S

oPENSHIFT kubernetes

TASK

STEP STEP
| |

l POD l

TASK

STEP

STEP

l P

=

O

o
o,<

A' \ Watson Open Kubeflow oo
Spar! Snehe WML Scale Training Seldon AIF360 ART KATIB KFSERVING /
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Kubeflow Pipelines with Tekton: Delivered Y

Kubeflow

KFP SDK

QFV

KFP APl Server TASK TASK

l POD l l POD
Relational :

\ 4

Tekton

Pipeline
Yaml

5 ©

oPENSHIFT kubernetes
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DSL features implemented C

Kubeflow

¢ Pipeline DSL features with native Tekton implementation
o pod_annotations and pod_labels

o Retries

o Volumes

o Timeout for Tasks and Pipelines

o RunAfter

o |Input Parameters

o ContainerOp

o Affinity, Node Selector, and Tolerations

¢ Pipeline DSL features with custom Tekton implementation
o Features with same behavior as Argo
= |nitContainers

= Conditions

= ResourceOp, VolumeOp, and VolumeSnapshotOp
= Qutput Parameters

= |nput Artifacts

= Qutput Artifacts

o Features with limitations
= ParallelFor - Tracking issue

= Variable Substitutions - Tracking issue
= ImagePullSecrets - Tracking issue

o Features with different behavior than Argo o
= Sidecars - Tracking issue o

e Pipeline features that are unavailable on Tekton ,/
o Exit Handler - Tracking PR A /l



Pipeline samples we are running

> |

A
c
v
0
=
o
3

MNIST End to End example with Kubeflow components

Hyperparameter tuning using Katib

Trusted Al Pipeline with Al Fairness 360 and Adversarial Robustness 360 components
Training and Serving Models with Watson Machine Learning

Lightweight python components example

The flip-coin pipeline

Nested pipeline example

https://github.com/kubeflow/kfp-tekton/blob/master/samples/
README.md

Open Source Dojo 17 A//l



Local Machine

SDK/DSL

Yaml/tgz

Server Machine

KFP-UI
browser

Backend for
Frontend
(mlpipeline-ui)

MySQL Minio
KFP APl and backend
upload
Check yaml
Convert yaml schema with
input into Tekton Tekton vibetal
package
REST/GRPC
Get, Run, List, Update Resource
Manager for
wrapping Tekton
Get, Run, Lisf, client to do Get,
Update actions with Run, List,
KFP backend. Also Update k8s
call resource . .
actions. With
manager for k8s :

i —— processing to
align with the
current Argo

outputs.
Tasks Conditions Pipelines




: kfp.Client(host="169.62.93.163").run pipeline(experiment id="74f7£363-96f8-487e-8632-4980b0971c7a",
job name="sample-job",
pipeline_ id="e684bc9e-cb30-4a3e-88f7-5¢768202e6b7")

Run link here

Out[12]: {'created at': datetime.datetime(2020, 5, 22, 0, 7, 46, tzinfo=tzutc()),
'description': None,
'error': None,
'finished at': datetime.datetime(1970, 1, 1, 0, 0, tzinfo=tzutc()),
'id': '752ed34b-4ade-4654-b7d7-829618edd530"',
'metrics': None,
'name': 'sample-job',
'pipeline spec': {'parameters': None,

'pipeline id': 'e684bc9e-cb30-4a3e-88f7-5¢c768202e6b7",

'pipeline manifest': None,

'pipeline name': 'tekton-parameters’',

'workflow manifest': '{"kind":"PipelineRun","apiVersion":"tekton.dev/vlbetal", "metadata":{"nam
e":"pipelinerun-with-taskspec-to-echo-message", "creationTimestamp":null}, "spec":{"pipelineSpec":{"tasks":[{"name":"ec
ho-message", "taskSpec":{"params":[{"name" : "MESSAGE", "type":"string", "default":"Hello '

'World!"}],"steps":[{"name":"echo", "image":"ubuntu", "resources":{}, "scrip

Experimen i + Create experiment Refresh

All experiments All runs

Filter experiments

Experiment name Description Last 5 runs
A Default All runs created without specifying an experiment will be grouped here.
D Run name Status Duration Pipeline Version Recurring Run Start time

D sample-job o - tekton-parameters - 5/21/2020, 5:07:46 PM



Pipelines

7/
Same KFP Experience: DAG, backed by Tekton YAML [0‘

& default-watson-ml (default-watson-ml)

Graph YAML

train-model-watson-...

l

store-model-watson...

|

deploy-model-watso...

t(

Show summary () Static pipeline graph

B oz & Modaxesn | x

X

Input parameters

compute_name
compute_nodes
execution_command
framework
framework_version
run_definition
run_name

runtime
runtime_version

train_code

Output parameters

run-uid

training-uid

Arguments

Kubeflow

+ Upload version + Create experiment Delete

train-model-watson-machine-learming

tmploutputs/run_uididata

Mtmploutputs/training_uid/data

)N



]

Same KFP Exp: Logs, Lineage Tracking and Artifact Tracking A 4

Experiments tekton-axpariments

¢ @ Run of watson-ml-pipeline-with-artifacts (débd5)

Graph Run output Config

X

create-secret-ku... @

1

train-model-wats... G

——

store-model-wats... @

l

deploy-model-wa... @

Kubeflow

Clone run Archive

1

kfp-on-wmil-training-run-1dd&0-train-model-watson-machine-—xt4dgc

Input/Output Visualizations ML Metadata Volumes Logs Pod Events

Log monitor done.

T T T T T e T PR e R LR PR PR Y
Metric monitor started for training run: af8eblOe-12f3-4853-aTlc-31ff4eaBdfS56

HRNNERRNNER NN RN ARSI RN RIS

Metric monitor done.

status: {'state': 'pending'}
{'completed_at': '2020-87-06T21:15:15.288Z"', 'message': {'text': 'Training job af88blBe-12f3-4853-aT7lc-31ff4ea
training_details {'metadata': {'created_at': '2828-87-86T21:11:38.849Z"', "guid': 'afBeblBe-12f3-4853-aTlc-31ff




Recurring run configs

End to end Kubeflow Components : With KFP-Tekton

0 active

Manage

Runs

Fllter rurs

0a/a0goa|o oo

Run name

Run of mnist-e2e-pipeline (7d2c8)

Run of mnist-model-cleanup (91455)

mnist-e2e-pipeline-animesh (bf69b)

Run of watson-mi-pipeline-with-artifacts (d...

Run of watson-mi-pipeline-with-artifacts (d...

Watson-ml-pipeline-with-artifacts

Run of watson-mi-pipeline (f5876)

os | #31 1195 ¢ 637 | % (D2541)

Experiment description A

4+ Create recurring run

Status Duration

O 0 ¢ 0 © 0 o

Pipeline Version Recurring Run...

mnist-e2e-pipeline

mnist-model-cleanup

mnist-e2e-pipeline

watson-mi-pipeline-with-arti...

watson-mi-pipeline-with-arti...

watson-mi-pipeline-with-arti...

@

Kubeflow

Start time ¥

7772020, 12:28:38 AM
7/6/2020, 5:27:564 PM
7/6/2020, 4:48:15 PM
7/6/2020, 2:11:07 PM
6/22/2020, 6:21:28 PM

6/14/2020, 7:15:30 PM

6/11/2020, 4:23:45 PM ', :
6/2/2020, 5:19:25 PM /l



Compiled Pipelines on Tekton

e

Kubeflow

Tekton resources
Pipelines
PipelineRuns
PipelineResources
Tasks
ClusterTasks

TaskRuns

Namespace

All Namespaces X

About
Import Tekton resources
Secrets

ServiceAccounts

N

PipelineRuns

Q. Input a label filter of the format labelKey:labelValue

Status

o 0 ©°

Name

kfp-on-wml-training-run-...

launch-trusted-ai-pipelin...

conditional-execution-pip...

Pipeline

kfp-on-wml-training

launch-trusted-ai-pipeline

end-to-end-pipeline-run

conditional-execution-pip...

end-to-end-pipeline

Namespace

default

anonymous

default

anonymous

Created

20 hours ago

2 days ago

2 days ago

2 days ago

Duration

6 minutes 23 seconds
9 minutes 3 seconds
52 seconds

14 minutes 41 seconds

AN



Running Pipelines on Tekton £ 4

Kubeflow

.(.T?‘ Tekton

Fit4

Tekton resources ~ kfp_on_wml_training-run-p7n6f 20 hours ago Rerun C

Pipelines

PipelineRuns Succeeded Tasks Completed: 4, Skipped: 0 D

PipelineResources

Tasks @ create-secret-kubernete... . . .
@ train-model-watson-machine-learning completed
ClusterTasks @ train-model-watson-mac...
ek Logs Status Details
s L @ train-mode... Completed
Namespace @ store-model-watson-ma... [3 3
training_id {'metadata': {'created_at': '2020-05-07T23:57:46.868Z', 'guid': 'b200eef4-3dde-4bde-ab21-fe751735...0 ,
default SR ® deploy-model-watson-m... get status {'state': 'running'?

Log monitor started for training run: b200eefd-3dde-4bde-a521-fe751735932c
Import Tekton resources

L a8 8
Secrets

ServiceAccounts

THHHHHHHEHHHEHEERERHHREHHEEEHEHEHRHRRERERREAHEHEERERRREHEAHEEEHEEERHERRREEEEEE

Metric monitor started for training run: b200eefd-3dde-4bde-a521-fe751735932¢c
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Future: KFP — Tekton Phase Three

KFP SDK
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o =

POD

POD

POD

Relational
v DB

Object Store

Representation [IR]

‘ A' \ Watson Open Kubeflow oo
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Useful Links

Main Open Source Github Repository:
https://github.com/kubeflow/kfp-tekton

IBM internal Slack channels #kfp-tekton
#kubeflow

The Kubeflow external Slack workspace is kubeflow.slack.com

To join, click here
https://join.slack.com/t/kubeflow/shared invite/zt-cpr020z4-
PfcAue 2nw67~ilDy7maAQ
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